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EXPERIMENTAL METHODS
Synthesis of CdSe NPLs
The CdSe NPLs were synthesized according to Ithurria et al. (Protocol 1). 1 Cd(Ac) 2 (240 mg), oleic acid (285 μL) and octadecene (15 mL) were mixed in a three-neck flask and degassed at 80°C under vacuum for 1 h. Then, the mixture was heated to 200°C and 150 μL of 1M TOP-Se was injected. After 1 h the reaction was quenched and CdSe NPLs were washed twice with a methanol/butanol mixture (1:3 by volume) and stored in 5 mL hexane. Also, the synthesis of the nanoplatelets emitting at 522 nm was based on the method described in Ref. 1 . During the synthesis Cd(Ac) 2 was added instead of Zn(Ac) 2 . The concentration of NPLs is indicated by the optical density (OD) at 400 nm. The stock solution of NPLs in hexane had an OD of 0.26 after 80 times dilution. Absorption spectra were measured on a Perkin-Elmer Lambda 950 UV/VIS/IR spectrometer. The emission spectra were recorded using an Edinburgh Instrument FLS920 with a 450 W Xenon Lamp as the excitation source. Excitation wavelengths of 380 nm and 410 nm were used for the 4 ML NPLs and 5 ML NPLs, respectively. The model visualization ( Figure 6 ) is done using The PyMOL Molecular Graphics System, Version 0.99rc6, Schrödinger, LLC. The bulk parameters for Cd and Se are used.
Silica coating of CdSe NPLs by the reverse microemulsion method
The CdSe NPLs were coated with silica following a reverse w/o microemulsion protocol. [2] [3] [4] The microemulsions were prepared by dispersion of 1.3 mL IgePAL CO-520 (NP-5) in 10 mL cyclohexane, followed by addition of 400 µL NPLs in hexane and afterwards 80 µL TEOS. These were continually stirred and there were at least fifteen minutes between each addition. Finally, 150 µL ammonia solution was added, after which the microemulsion was stirred for one minute and stored. The ammonia solutions were diluted with water to the desired concentration from a 29.9 wt% stock solution. The reactions were quenched by the addition of 5 mL ethanol followed by three sedimentation/redispersion cycles.
Transmission electron microscopy
Samples for TEM analysis were obtained by drop casting the NPLs solution onto polymer-coated copper TEM grids at room temperature. The solutions of silica-coated NPLs in ethanol were first sonicated (5 min.) in order to prevent agglomeration on the grid. The TEM images ( Figure 1 and 2 in the main text) were obtained using a Tecnai12 microscope operated at 120 kV and equipped with a tungsten filament. Images were recorded with a SIS Megaview II CCD-camera in iTEM software. The STEM image in Fig. 2a of the main text was acquired using a FEI Tecnai20FEG instrument equipped with a Fischione HAADFdetector operated at 200 kV acceleration voltage. Energy Dispersive X-ray Spectroscopy (EDS) was performed with an EDAX detector using Tecnai Imaging Analysis software (TIA). The cryo-TEM measurements were performed on a diluted solution of CdSe NPLs (200 µL of the stock solution in hexane was added to 10 mL cyclohexane) drop casted on a TEM grid and instantly frozen with liquid nitrogen. These were measured on a FEI Tecnai20FEG operating at 200 kV using a Gatan 914 Nitrogen cooled Cryotransfer Tomography holder. HAADF-STEM images shown in Figures 2c, 4 and 5 of the main S3 text were recorded using an aberration corrected cubed FEI Titan microscope operated at 200 or 300 kV. A semi convergence angle of 21 mrad was used together with a camera length of 115 mm.
Electron tomography
All electron tomography experiments were performed using an aberration corrected cubed FEI Titan microscope operated at 200 kV. A Fischione tomography holder (model 2020) was used and the tilt series of projection images were acquired automatically in HAADF-STEM mode using the Xplore3D software with an angular range from -70° to +74° and a tilt increment of 4°. Only 37 images were acquired because of the beam sensitivity of the helical structures. A probe semi convergence angle was used that equals ~21 mrad. A camera length of 115 mm was used to guarantee Z-contrast. The alignment and 3D reconstruction of the series was performed using Inspect 3D software. The 3D reconstruction was obtained using the simultaneous iterative reconstructive technique (SIRT). The visualization of the tomographic reconstructions was done using the Amira 5.4.0 software package from Mercury Computer Systems.
STOICHIOMETRY OF THE NPLS
To investigate the atomic ratio between Cd and Se, Energy Dispersive X-ray Spectroscopy measurements were performed on several CdSe NPLs with a thickness of 4 MLs (emitting at 460 nm) prior to silica coating. From these measurements, we found atomic percentages of 48.5 ± 0.5 % Cd and 51.5 ± 0.5 % Se, corresponding to an atomic ratio of Cd:Se 1:1.06. Therefore, we consider the NPLs to be stoichiometric.
ENVELOPE CONFORMATION
The CdSe NPLs are also observed in an envelope conformation ( Fig. 2a and 3 in the main text). This is explained using a flat rectangular NPL that curls along the [110] zone axis. Given that this curling axis forms a 45° angle with the [100] and [010] axes, the NPL now folds into an envelope-like structure if the lateral dimensions are close in length, i.e., if the NPL shape is a square (Fig. S1 ). show that the NPL tends to curve along the <110> direction. We must note here that, although the NPLs are square-shaped, these are too small to show a complete folding period along the <110> direction.
OPTICAL PROPERTIES AFTER SILICA COATING
Before the silica treatment, the as-synthesized NPLs displayed sharp emission at a wavelength of 465 nm with a full-width-half-maximum of less than 20 nm. However, there was no photoluminescence (PL) detected for the silica-coated NPLs, which is explicable considering that the ultrathin NPLs are very sensitive towards changes on the surface. Most likely, the ligand exchange prior to silica growth induced a high density of defects on the surface of the NPLs, affecting their PL. In spite of the completely quenched emission, the silica-coated NPLs absorbed light of well-defined energies (see Figure 7 in the main text). Interestingly, after silica coating, the absorption energies shifted to higher wavelengths (redshift) and furthermore the curves of the silica-coated NPLs are considerably broader than the sharp peaks of the uncoated NPLs. This was also observed after silica coating of thicker CdSe NPLs and CdSe/CdS core/shell NPLs (see Figure S4 and S5). Both the position and the shape of the absorption curve are dependent on the ammonia concentration. These red-shifts started to occur during the coating procedure within a few minutes after addition of ammonia, indicated by the observation that the colors of the microemulsions gradually changed from bright yellow to orange. For these silica-coated NPLs the red-shift (in the order of tens of nanometers) is substantially larger than regularly observed. 3,5-9 Note that we repeated the experiments in different solvents and that this resulted in the same peak positions. Figure S4 : Absorption intensity (a.u.) for 5 ML CdSe NPLs, before (black line) and after incorporation in silica with in a microemulsion with 1.5 wt% ammonia (green line, 3 hours), 3.0 wt% ammonia (blue line, 3 hours) and 29.9 wt% ammonia (red line, 3 hours). These spectra correspond to the NPLs shown in Figure  S2 and S3. Figure S5 : Absorption intensity (a.u.) for CdSe/CdS core/shell NPLs (green), coated with silica in a microemulsion with 1.5 wt% ammonia (black line, 3 hours) and 29.9 wt% ammonia (purple line, 3 hours). The CdSe core of these core/shell NPLs corresponds to the 4 ML NPLs displayed in Figure 1 in the manuscript and the CdS shell was grown via layer-by-layer growth. 10 S8 TEMPORAL EVOLUTION OF THE SILICA SHELL Figure S6 : TEM overview of 4 ML thick CdSe NPLs coated with silica in a microemulsion with 29.9 wt% (A), 3.0 wt% (B) and 1.5 wt% (C) ammonia, quenched at different stages of growth. Scale bars correspond to 50 nm.
